The activity of 3-hydroxy-3-methylglutaryl coenzyme A reductase and the rate of sterol synthesis diminish in cultures with high cell density.
The specific activity of HMG-CoA reductase, the major rate-limiting enzyme in the sterol biosynthetic pathway, declined linearly with increasing cell density in four different lines of mammalian cell cultures. As expected, this caused the rates of sterol synthesis from [14C]acetate to decline in a parallel manner. The decrease in reductase activity in the dense cultures was also correlated with decreased incorporation of [14C]acetate into fatty acids and [3H]thymidine into DNA. In contrast, the activities of two enzymes, NADH dehydrogenase and 5'-nucleotidase, which are not involved in lipid synthesis, were independent of changes in cell density. The simplest explanation for these data is tht HMG-CoA reductase and the synthesis of sterol and fatty acids are regulated in concordance with the rate of cell growth and proliferation.